Abstract. We report the aquatic Coleoptera (families Dryopidae, Dytiscidae, Georissidae, Gyrinidae, Heteroceridae, Hydraenidae, Hydrophilidae and Limnichidae) from North Oman, mostly based on the captures of fourteen localities sampled by the authors in 2010. (Fabricius, 1798) 
Introduction
The knowledge of the aquatic Coleoptera of the Arabian Peninsula has increased considerably in the last decade, largely through the effects of two collaborative projects: the publication of the fi ve volumes of the Arthropod Fauna of the UAE, edited by Antonius van Harten, and the Italian and Czech explorations of the fauna of Socotra, which in many cases included also the study of other areas of the Arabian mainland (summarised in BEZDĚK & HÁJEK 2017) . Mostly as a result of these two initiatives 20 species of aquatic Coleoptera have been described from the Arabian Peninsula since 2009, and many more have been newly recorded for the area. The large number of newly described species, especially in family Hydraenidae and in the southeast area of the Peninsula, could, however, be interpreted as a clear sign that the knowledge of the fauna is still very incomplete.
The fi rst works dedicated to the aquatic Coleoptera of the Arabian Peninsula reported the results of the 1937-38 British Museum Expedition to South-West Arabia (HIN- TON 1948 , BALFOUR-BROWNE 1951 . BALFOUR-BROWNE (1951) is the single contribution with the largest number 254 of new species described from the area, ten, in families Dytiscidae, Hydraenidae and Hydrophilidae. The series Fauna of Saudi Arabia published several papers between 1981 and 1997 (BRANCUCCI 1979 , 1980 , 1981 , 1985 ROCCHI 1984; GENTILI 1989; HEBAUER 1997) , with occasional records from neighbouring countries. The fauna of Yemen and south Oman (the Dhofar region) was reviewed by HÁJEK & REITER (2014) , and that of the UAE by different authors (FIKÁČEK 2009; FIKÁČEK & TRÁVNIČEK 2009; MASCAGNI 2009a,b,c; FIKÁČEK et al. 2010; JÄCH & DELGADO 2010 HÁJEK 2011; HÁJEK & BRANCUCCI 2011) . Thus, the only region of the Arabian Peninsula which so far has not been subject of a dedicated study is north Oman. To fi ll this gap we report the results of a trip to north Oman by the three authors in 2010, together with a summary of the fauna of the aquatic Coleoptera of the Arabian Peninsula. Among our captures there were four species new to science (three Hydraenidae and one Hydrophilidae), which we describe herein.
Material and methods
We sampled 14 localities in north Oman between 5-10 April 2010 (Table 1; . In what follows we detail the species collected and the localities in which they were found, including in some cases additional material obtained from other sources. Exact label data are cited for the type material of the new species. A double slash (//) separates different lines and a comma (,) different labels. Additional remarks are found in square brackets.
We include as previously published records only the works which contain detailed original captures from Oman, not general catalogues or secondary references. The checklist of the species of the Arabian Peninsula (excluding Kuwait, the Sinai and Jordan) ( Table 2) is mostly based on the current version of the Palaearctic catalogues, updated whenever appropriate.
Digital photographs of the habitus were taken with a Canon EOS 760D camera (Canon Inc., Tokyo, Japan) fi tted Table 1 . Sampled localities in north Oman by the authors in 2010 (see Fig. 1 for their location, and Figs 2-13 for some photographs). Notes. New for the Arabian Peninsula. The species was described from the Seychelles, and has been recorded (under different synonyms) from Madagascar and southern and eastern Africa (BISTRÖM 1986 Elytra elongate, subparallel-sided, with about 15 rows of punctures, with nine to ten rows between suture and shoulder; rows usually very regular, except for an admedian area in anterior third and apical area; punctures small, very densely arranged with small recumbent whitish setae; intervals narrow, very slightly convex, glabrous. Explanate margin of elytra well developed, not reaching elytral apex, weakly serrate; elytral apices more or less separately rounded.
Loc
Male meso-and metatibiae with apical expansions on ventral side, larger on metatibiae. Female with unmodifi ed tibiae.
Ventral surface covered with a very dense short pubescence, forming a plastron except for the last abdominal ventrites and two longitudinal glabrous areas on metaventrite; abdominal ventrites with a dense fringe of setae on posterior margin.
Aedeagus as in Fig. 18 . Differential diagnosis. The species seems to be most closely related to H. verstraeteni Ferro, 1984 from south Iran (Hormozgan) (FERRO 1984 , JÄCH 1992 , SKALE & JÄCH 2011 , based on the external morphology and the male genitalia. Based on the studied material both species cannot be separated on its external morphology, and only differ in the shape of the median lobe and associated appendages of the male genitalia (see fi g. 41 in JÄCH 1992). Both species differ 5.3% in their COI-5 gene, based on a specimen of H. verstraeteni from south Iran (voucher IBE-AN461, prov. Khuzestan, Behbahan, Garmabeh river, 5.v.2011 E. Irani leg.). Phylogenetically both species are included in a clade with H. persica Janssens, 1981, H. dochula Jäch & Skale, 2009 and related species, in turn related with the species of the H. grandis, H. rufi pes and H. pulchella groups (TRIZZINO et al. 2013 and unpublished results). Etymology. Named after the elapid snake genus Naja (cobras), in reference to the shape of the enlarged setae of the aedeagus (Fig. 18) , resembling a cobra in its characteristic threatening position. Noun in singular nominative, standing in apposition. Notes on the habitat. The species was most commonly found in two localities, residual pools in a wadi (locality No. 3) and the source of wadi Bani Awf (locality No. 4). The residual pool (Fig. 4) was the result of disruption by road works of a (by then) dry wadi, producing a pool with a diameter of ca. 3-4 m with muddy and sandy substratum and very turbid water. The species was here very abundant, together with Ochthebius bernard sp. nov. and Hydraena quadricollis Wollaston, 1864 (see below), plus other species in lower numbers. The source of wadi Bani Awf (Figs 5, 6 ) is a spring on a rocky surface, apparently at least partially artifi cially excavated to form a small tunnel through which the water is diverted to an artifi cial open channel that goes down the valley. When the locality was visited (6 th April) all the water was diverted through the channel, but occasionally the water should overfl ow it and run through a natural rocky bed, that at the time of our visit was completely dry. The distance between the spring and the channel was at most ca. 10 m, with a rocky substratum with a thin layer of sand and gravel, with some green fi lamentous algae. Despite the reduced dimensions of the habitat the diversity was remarkably high, with six species of Hydraenidae, all of them endemic to Oman and the UAE and three of them newly described here (Hydraena naja Loc. 3) . Differences between the two specimens in the gene COI-3 were close to 5%, which is well within the range of differences between well-established species of Hydraena (TRIZZINO et al. 2013) . The examination of these specimens, as well as further specimens from Egypt and Cape Verde, demonstrated some differences in the morphology of the aedeagus, but additional material from other areas should be examined to clarify the taxonomy of the complex. Pronotum trapezoidal, almost as wide as long; surface covered with same type of setae as on head but more sparse; anterior margin straight in middle; anterior angles roughly arcuated; lateral margin irregularly defi ned. Hyaline membrane narrow at anterior and posterior margins, very wide at posterior corners. Surface of disk smooth, with sparse punctures and some microreticulation on margins; with shallow longitudinal and lateral furrows; sides of pronotum strongly microreticulated, with granulose appearance. Elytra oval; with very irregular rows of shallow punctures, with long and thin whitish seta on anterior part of each puncture. Lateral rim smooth, not explanate. Membranous wings well developed.
Legs relatively long, with rows of strong setae, without natatorial setae.
Ventral surface black, surface shagreened, covered with long, thin, whitish pubescence. Margins of metaventrite and abdominal ventrites with shorter, more dense setae.
Aedeagus (Fig. 19 ) with main piece strongly bend in almost straight angle; medial part narrow, apex dilated and sinuated. Distal lobe regularly expanded, with lower part hyaline. Parameres inserted near base of main piece, not reaching its apex. Differential diagnosis. Ochthebius alhajarensis sp. nov. belongs to the O. punctatus group. Among the species for which we have molecular data, it is most closely related to O. klapperichi Jäch, 1989 (JÄCH & SKALE 2015) . From its known closest relative, O. klapperichi, and from O. quadrifoveolatus the new species differs clearly in the shape of the pronotum, with a much narrower base and stronger fossae. The external morphology is most similar to O. ragusae, from which based on the available material apparently only differs in the stronger punctuation of the elytra. The shape of the aedeagus is, however, clearly different to that of all these species (see JÄCH 1989). Etymology. Named after the mountain range of Al Hajar, in north Oman, were the new species was found; adjective. Notes on the habitat. The species was found in two localities, the source of the wadi Bani Awf (Figs 5, 6 ; see habitat notes for Hydraena naja sp. nov.) and residual pools downstream of the same wadi. Distribution. Only known from two localities in the same stream in the Al-Hajar mountains (Fig. 1) .
Ochthebius (Ochthebius) bernard sp. nov. Upper surface of head with irregular, adpressed fi ne whitish setae. Labrum deeply incised, anteriorly upturned (more in males). Frontoclypeal suture distinct, strongly arched. Surface of head with a shagreened, almost rugose appearance, especially around two depressed fovea on vertex. Eyes large, with small, recumbent setae among ocelli. With two large ocelli behind fovea.
Pronotum trapezoidal, almost as wide as long; surface covered with same type of setae as on head; anterior margin straight in middle; anterior angles straight; lateral margin irregularly defi ned. Hyaline membrane narrow at anterior and posterior margins, very wide at posterior corners. Surface very densely punctate-granulated, with a rugose but shiny appearance; disc with a shallow irregular median groove and poorly defi ned, irregular lateral furrows. Elytra oval; with regular rows of punctures and small tubercles, giving a rugose appearance; with a strong, adpressed seta on anterior part of each puncture. Lateral rim smooth, wider on females. Membranous wings well developed.
Legs short and robust, with rows of strong spine-like setae, without natatorial setae.
Ventral surface black, elytral epipleura and hypomera dark brown; covered with fi ne, dense uniform pubescence. Margins of metaventrite and abdominal ventrites with longer setae, more orderly disposed.
Aedeagus (Fig. 20) Notes. New record for Oman. The species was so far only known from two localities in the UAE (JÄCH & DELGADO 2010).
Georissidae
Georissus ( Description. Habitus as in Fig. 17 ; total length: 2.00-3.10 mm, elytral width: 0.95-1.30 mm. Habitus slender, elytra very weakly widening posterior to midlength, almost parallel-shaped, weakly convex. Labrum, clypeus and frons black, clypeus with narrow, undefi ned, yellow lateral margins; maxillary palpi yellow, palpomere 4 infuscated in apical third, pronotum dark brown with narrow yellowish margins, elytra dark brown in anterior two thirds, indistinctly brighter brown in posterior third, with very narrow, undefi ned, yellow lateral margins, ventrites dark brown, legs slightly lighter brown. Clypeus with weakly concave anterior margin, microsculpture absent, punctures fi ne, interspaces about 2-3 × as wide as punctures. Eyes large, slightly protruding, oval-shaped. Maxillary palpi very slender, palpomere 4 asymmetrical. Mentum with few scattered fi ne punctures in lateral thirds, microsculpture absent.
Pronotal punctation as on head. Elytral punctation as on head and pronotum, four rows of punctures moderately distinct, mesal rows 1-3 strongly reduced in number of punctures, not reaching anterior margin.
Mesoventrite with a distinct mesal bulge. Abdominal ventrite 5 with uneven, roughly shaped apical margin, excision absent, or excision present, less than 8 μ deep.
Pubescence present on less than proximal half of proand mesofemur, on proximal third of metafemur.
Aedeagus as in Fig. 21 . Phallobase slightly shorter than parameres, evenly converging to weakly defi ned manubrium. Lateral margins of parameres not constricted subapically, weakly pointed, apex weakly sclerotized.
Median lobe slightly shorter than parameres, apex rounded. Differential diagnosis. Agraphydrus elongatus sp. nov. can be easily separated from A. minutissimus (Kuwert, 1890) , the only other species of Agraphydrus known from the Arabian Peninsula (Table 2 ; both species coexisted in locality No. 8, Fig. 8 ; see Table 3 ), by the general colouration (pale brown in A. minutissimus, uniformly dark in A. elongatus sp. nov.) and the body shape (almost cylindrical, parallel-sided in A. elongatus, not widened posteriorly). The maxillary palpi are also longer than in A. minutissimus, and the species can also be recognised by the male genitalia. The two species belong to a species group including other small and slender species, although none with a similar body shape as A. elongatus sp. nov. (A. Komarek, pers. comm. 2018) . Etymology. Named in reference to the elongated body shape. The specifi c name is an adjective in nominative singular. Notes on the habitat. The species was commonly found in wadis, both in residual pools with gravelly or sandy margins and in the areas with water fl ow, among stones and gravel (Figs 3, (7) (8) (9) 11) . Distribution. Oman and UAE (Fig. 1) .
Agraphydrus (Agraphydrus) minutissimus
(Kuwert, 1890)
Notes. New record for Oman. The species is widely distributed in the western Palaeartic and Ethiopian Regions, and was recorded from the UAE by MASCAGNI (2009c). (paratypes); Loc. 14: 1 .
Notes. The species was described with the specimens reported here and material from the UAE.
Discussion
With 73 recorded species (Table 2) , the fauna of aquatic Coleoptera of Oman is relatively poor (a similar, or higher number could easily be collected in many single localities in the western Palaearctic, e.g. RIBERA & AGUILERA 1996), but it is similar to that of neighbouring areas (Table 2) . Some families common in the Palaearctic are absent from Oman, although, at least for those present elsewhere in the Arabian Peninsula, there is the possibility that the absence is only due to lack of sampling. Thus, further explorations are likely to increase substantially the number of species known from Oman. Obvious candidates are species of some families still not recorded but present in neighbouring areas, such as e.g. Haliplidae, Helophoridae or Elmidae. Haliplus lineatocollis Marsham, 1802 has been recorded from Yemen and Saudi Arabia, several species of Helophorus Fabricius, 1775 are known from Yemen, Saudi Arabia and the United Arab Emirates, and there is one Elmidae, Potamodytes subrotundatus Pic, 1939, also recorded from these three countries (JÄCH 1988 , MASCAGNI 2009c ; Table 2 ). Of other families there are no records in the Arabian Peninsula (e.g. Hydrochidae, Spercheidae), but their presence cannot yet be discarded.
Within Oman, the Al-Hajar mountains in the north have proved to be one of the richest areas, both in total number of species and in the number of endemics. This mountain range includes the highest peak in the country, the Jebel Al-Akhdar with just over 3,000 m. Although altitudinal gradients at this latitude are far less pronounced than in temperate areas, the presence of different types of permanent and temporary habitats, as well as the long-term isolation, are likely some of the reasons of its relative high diversity. As an example, in the source of the wadi Bani Awf (our locality No. 4) we found six species of Hydraenidae: three new to science, for which this is the type locality (Hydraena naja sp. nov., Ochthebius alhajarensis sp. nov. and O. bernard sp. nov.), and three endemic to Oman and UAE. (H. putearius, H. gattolliati and O. wurayah) . The Al-Hajar mountains have been also recently identifi ed as a centre of endemism for other groups, specially reptiles, mostly by the recognition of cryptic lineages (e.g. GARCIA-PORTA et al. 2017; MENDES et al. 2017) . The aquatic beetle fauna of the Al-Hajar mountains has a predominantly Palaearctic origin, and seems to be closely related to the fauna of south Iran. Thus, two of the species newly described here and found only on these mountains are closely related to Iranian species (H. naja sp. nov. and O. bernard sp. nov.), although some of the lowland species with clear Ethiopian affi nities can also be found at high altitude (e.g. Hydroglyphus sinuspersicus or H. hormuzensis). At lower altitudes the fauna is of a more varied origin, with some species of Palaearctic affi nities but others within lineages of mostly tropical distribution. Table 3 . Species found in the 14 sampled localities in north Oman (see Table 1 for details on the localities).
No Species
Locality 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
